Residual clays and laterite of economic values often occur within weathering profiles above basement rocks in tropical regions due to supergene enrichment and leaching of liable components. Previous studies in Ore area mainly on geochemistry of the basement rocks with scanty information on the weathered profiles. This study was carried out to determine the compositional characteristics of the basement rocks, the geochemical trends within the profiles above the parent rocks and the evaluation of their economic potentials.
weathered to produce profiles of different layers. The average thickness of weathering profiles over the basement rocks in this area ranges between 6 to 8 meters. Exposures of vertical profiles along road cuts in the area distinguished three major horizons in the profile over the basement rocks. The variations in colour, texture and composition of the various zones within the profiles depend on the prevailing chemical environmental conditions, weather it is tending towards laterization or bauxitization. Transition between the zones in the different profiles is gradual. However, depending on the depth of exposure, variable number of weathering horizons could be observed in response to changes in lithology of the various beds. The main focus of this project is to investigate and determine the mineralogical and geochemical trend in the residual soil and evaluate the economic potentials of the weathered products.
Geology of the Area of Study
The study area falls within the migmatite-gneiss complex of the Basement complex of Nigeria. It forms part of the Pan African mobile belt which lies to the east of West African Craton (Fig.1) . Several authors have worked on and classified the basement rocks based on their association and geochronology. Some of the classifications were carried out by Jones and Hockey (1964) , Oyawoye (1972) and Oyinloye (2007) . Rahaman (1976) classified the basement complex rock units into five different groups: 1) the migmatite -gneiss -quartzite complex; 2) the newer metasediments; 3) Chanockite, diorite and gabbro; 4) Older granite; 5) Unmetamorphosed acid and basic intrusive and hyperbyssal rocks. Rahama (1984) later summarized the geology of Nigeria to three major litho-petrological components, namely the Basement Complex which is made up of Migmatite-Gneiss complex, the schist Belts, the Older Granites, the Younger Granites which comprise of several Jurassic magmatic ring complexes structurally and petrologically distinct from Older Granites centered around Jos and other parts of north-central Nigeria.
In Ore area, banded gneiss is the dominant rock (Fig.2) . The mode of occurrences of banded gneiss ranged from low lying outcrops to elevated ridges. Some boulders also scattered closer to their respective parent outcrops. The western side of the study area is predominantly made up strongly foliated banded gneiss, generally grey in color and texturally medium. Banded gneiss has been intruded concordantly and discordantly by quartz and pegmatite veins. Petrographically, it consists of quartz, plagioclase, microcline and biotite ( Fig. 3) Granite is the second abundant rock type in the area. Granite stretches from the north-eastern part to the eastern part of the area. Generally, it is grey in colour and texturally medium grained. The colour is grey and texturally medium grained. Mineralogically, banded gneiss contains both felsic and mafic minerals. The felsic minerals consist of feldspar and quartz, whereas the mafic mineral consists of biotite and hornblende and other accessory minerals. (Fig.4) 
Material and Methods
Rocks, clay, laterite and soil samples were obtained from fresh road cuts at specified intervals from top soil down to fresh basement rocks. Seventy samples comprising 15 each of top-soil, laterite, clay and rock were collected from three lateritic profiles above banded gneiss and granite. Petrographic study was carried out in twelve thin sections of the rock samples. The mineralogy of clay, laterite and soil were determined using X-ray Diffraction (XRD) method. The X-ray diffraction analysis was performed on a Panalytical X'Pert Pro diffractometer, equipped with a Cu X-ray source and an X'celerator detector, operating at the following conditions: voltage: 40 kV; current: 40 mA; range: 5-80 deg 2θ; step size: 0.017 deg 2θ; time per step: 50.165 sec; divergence slit: fixed, angle 0.5°. The crystalline mineral phases were identified in X'Pert HighScore Plus using the PDF-4 Minerals 2013 ICDD database at Activation Laboratory in Canada. Elemental compositions of the rocks, clay, laterite and soil samples were determined using Inductively Coupled Plasma-Mass Spectrometer (ICP-MS). For ICP-MS, microwave high pressure/temperature decomposition of samples (230 o C, 7.0Mpa; Paar Physical Multiwave sample preparation system) using Merck Suprapurs grade reagents. Chemical Index of Alteration (CIA) was calculated from the elemental data to determine the intensity of weathering. Loss and Gain of electrons were also calculated to determine the degree of mineralization and to evaluate the ore potential of the weathered profiles.
Results and Discussions

Field Work and Macro-Petrography
Profile 1 is located on granite at Ore via Odigbo town. A 6m thick profile over granite is exposed along Ore-Benin road. This profile is essentially residual and the presence of relic structures of the parent rock and angular quartz grains in the profile strongly supports its insitu nature. There is no evidence of large scale movement and the different horizons within the profile grades smoothly into each other. Four distinct layers were identified based on color, texture, and relic structures. The upper horizon which is the topsoil is about 0.5m thick, is brown in color contained some organic matter. Directly below this horizon is reddish-brown medium grained laterite layer. It is about 2.5m in thickness and grades gradually into the underlying clayey horizon. The clayey layer is about 2m thick and contained no organic matter. Underlying the clayey layer is the saprolite horizon characterized by the relic structures of the parent rock ( Profile 2 is located above banded gneiss at the center of Ore town. A 7m thick profile is exposed at Ore junction along Lagos -Benin road. The presence of relic structures of the parent rock and angular quartz grains in the profile strongly supports its insitu nature. Similar to the profiles on granite, four distinct layers were identified based on color, texture, and relic structures in the saprolite, (Fig. 6 ). The topsoil is dark brown in color; medium grained and is about 0.2m thick. Directly underlain this horizon is a medium grained reddish-brown laterite layer
Mineralogy
The X-ray diffractograms of soil, laterite and clay on the granite are shown in Fig. 7 . Kaolinite is the major clay mineral reflected in the diffractograms of laterite and clay and soil. Conspicuous peaks of non-clayey minerals such as quartz, plagioclase and microcline are recorded by the X-ray chart of the soil sample, while goethite and small quantity of illite are present in the clay and laterite. Quartz is present in all the horizons in this profile because of its high resistance to weathering. The biotite and other ferromagnesian minerals in the parent rock have probably weathered to generate kaolinite and geothite in the laterite (Adeola 2016) . The presence of microcline and plagioclase show that weathering is still at incipient stage. Bauxite minerals such as gibbsite, diaspora are absent in this profile. This suggest that the trend of weathering is towards iron enriching (ferralitization) than aluminum accumulation (bauxitization).
The mineralogy of banded gneiss is similar to that of granite. Kaolinite and sepiolite are the major minerals identified in the diffractogram of laterite from banded gneiss (Fig. 8) . Also, quartz and kaolinite are the major minerals identified in the clay diffractogram derived from banded gneiss. Due to the absence of bauxite minerals, the weathering is also toward lateritization. 
Average chemical composition of the weathering profile above granite in Ore.
The average concentrations of major and trace elements in the weathering profile over granite in Ore are presented in Table ( 1). The mean compositions of SiO 2 are 68.49%, 49.55%, 50.87%, and 55.48% in the parent rock, clay, laterite and soil respectively. This shows that relative to the parent rock there has been depletion in the jgg.ccsenet.org
Journal of Geography and Geology Vol. 9, No. 3; SiO 2 in the weathering profile. The enhanced value of 55.48% in the topsoil may be due to the presence of secondary quartz originated from the chemical weathering of rock forming silicates. The weathering and dissolution of these silicate minerals consequently led to the enrichment of SiO 2 and Fe 2 O 3 in the topsoil. The X-ray diffractogram of the clay, laterite and soil show prominent peaks of quartz than the parent rock probably due to their relative crystallinity (Brindley, 1961 (Bolarinwa 2001 , Kehinde-Philips 2002 . According to , the decrease in CaO, Na 2 O, K 2 O, P 2 O 5 and MnO contents of the weathering profiles relative to the parent rock is due to leaching of these oxides.
The average percentage of trace elements Table ( 2) show an enhancement of Sr, Zr, Y, Sc, Ba in clay, laterite and soil compared to the parent rock, Although Ba showed depletion from 666 to 651ppm in clay and decreased to 592ppm in the laterite and an increase to 989.67ppm in the topsoil, Sr showed depletion from 94 to 92ppm in clay and decreased to 88ppm in the laterite and an increase to 193ppm in the topsoil, Zr Y and Sc showed similar trends Average chemical composition of the weathering profile above banded-gneiss in Ore.
The average concentrations of major and trace elements in the weathering profile over banded-gneiss in Ore are presented in Table ( 2). The mean compositions of SiO 2 are 66.04%, 54.44%, 50.66%, and 65.51% in the parent rock, clay, laterite and soil respectively. This shows that relative to the parent rock there has been depletion in the SiO 2 in the weathering profile. The enhanced value of 65.513% in the topsoil may be due to relative depletion of MnO, MgO, CaO, Na 2 O, K 2 O in the horizon and the quartz which could be said to be of secondary origin, probably accumulated from the silica normally generated during chemical weathering of rock forming silicates. This shows that relative to the parent rock there is an increase in silica content in the weathering profile. The weathering and dissolution of these silicate minerals consequently led to the enrichment of Fe 2 O 3 in the topsoil. The X-ray diffractogram of both the laterite and soil show prominent of quartz than the parent rock. This may probably be to relative crystallinity and not relative concentrations (Brindly 1961 MgO content reduce in concentration from 1.28% in the parent rock to 0.08% in clay and increased to 1.33% in the laterite horizon and reduced to 0.11% in the topsoil. TiO 2 content increased from 0.488% in the parent rock to 0.76% in the clay horizon and then reduced to 0.69%, 0.77% in the laterite and soil respectively. The slight increase of MgO in the laterite layer and increase of TiO 2 in the laterite profile is due to the high concentration of jgg.ccsenet.org Vol. 9, No. 3; Sepiolite, a hydrous magnesium silicate. The concentration CaO, Na 2 O P 2 O 5 decrease from the parent rock to the top soil. This geochemical trend is similar to the weathering of granite and banded gneiss in Ife, Abeokuta, Idiayunre-Ibadan areas reported by Emorforieta et al (1995) , Kehinde-phillips and Tietz (1995), Bolarinwa and Elueze (2004) and Bolarinwa and Adeola (2017) and Adeola and Oyebola (2016) .
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The trend of the average concentrations of trace elements in the different soil profiles are as follows: Ba shows depletion from 666 to 651ppm in clay and decreases to 592ppm in the laterite and an increase to 989.67ppm in the topsoil, Sr showed depletion from 94 to 92ppm in clay and decreased to 88ppm in the laterite and an increase to 193ppm in the topsoil, Zr showed increment from 339 to 366ppm in clay and increased to 399.7ppm and 579ppm in the laterite and topsoil respectively. Y values decreased from 17 to 16ppm in clay and decreased to 15.33ppm in the laterite and an increase to 31.33ppm in the topsoil, Sc showed increase from 12ppm in the clay and laterite horizon to 13ppm in the topsoil.
In banded gneiss, the average values of silica-sequioxide ratio of the rock, clay, laterite and soil vary from 1.58 to 3.31. The Alumina-iron ratio (A.R) ranges from 2.34 to 7.0. The total sum of the alkalis (MgO + CaO) are 5.52, 0.097, 1.98, 0.12 and Na 2 O and K 2 O are 6.32, 0.35, 2.51, 0.95 in the rock, clay, laterite and soil respectively. The relatively high of (MgO + CaO) is probably due to high amount of mafic minerals in the rock while the relatively high of (Na 2 O + K 2 O) is probably due to high amount of plagioclase minerals in the rock. Ige et.al. (2005) . Their corresponding decrease in concentrations in the overlying horizons is due to leaching. Young (1984, 1989) (Fig ) , because of the breakdown of plagioclase feldspar during the initial stages of weathering. Ca and Na are removed from the weathered rocks and Al 2 O 3 is increased, as the residual clay mineral is retained in the weathered profile. Also the composition of weathered soil material would move away from CN corner almost parallel to the A-CN joint. At advanced stage of weathering, K would be lost from the weathered products resulting in the compositional plot trending towards A-CN joint away from the K apex. A residual soil rich in clay minerals such as kaolinite would have a CIA value close to 100. Therefore, the position of sample of weathered of weathered products of soil or rocks in the A-CN-K diagram as well as its CIA value would be a good indicator of the extent of chemical weathering experienced by the rock. Young, 1984 Anuspam and Rajamani, 1999) . 
Chemical index of Alteration (CIA) and intensity of chemical weathering (ICW) in the Profiles
Ore Mineralization Potentials of the Lateritic Profiles
The determination of the economic potentials of the weathering profiles depends on the geochemical variations from the bed rocks to the overlying materials in relation to accumulation according to Nesbitt et al., (1980 ), Mongelli, (1993 , and Kurtz et al., (2000) . Minarik et al., (1983) , Van der Weijden and Van der Weijden, (1995) . Therefore, the indices of accumulation factor (AF) and gain and loss of elements (K) were calculated to determine the presence of any ore mineralization in the weathering profiles. The accumulation factor (AF) and gain and loss of elements (K) in the banded gneiss are presented in Table 6 . There is high concentration of Fe 2 O 3 in granite than in banded gneiss as depicted by the accumulation factor.. Al 2 O 3 and K 2 O also accumulated in both laterite and soil above granite in addition to TiO 2 . Nearly all the trace elements in granite have been depleted from the profile (Fig. 14) .
The silica to sequioxide (SR) ratio is used to determine the types of soil formed from the chemical weathering of parent rocks. True laterite is assigned a ratio of 1.33; lateritic soil is assigned a ratio of 1.33 to 2.0 and non-lateritic soil if the value is greater than 2.0 (Nesbitt and Young 1984 , 1999 , Adeyemi 1992 , Adeyemi and Ogundero 2001 and Ola 1984 . Results from Table 4 .4 show that the SR values of weathered profiles above granite and banded-gneiss are 1.64 and 1.58 respectively. Consequently, the soils formed above them are lateritic soils.
The ternary plots of SiO 2 -Al 2 O 3 -Fe 2 O 3 of the different profiles shows that the weathering trend is towards laterization rather than bauxitization (Fig ) . The absence of Bauxite minerals such as diaspore and gibbsite in all the profiles and the dominance of iron bearing minerals such as goethite in the lateritic horizons and high Fe 2 O 3 content in their geochemical data proves that the weathering is towards iron enrichment. 
Conclusion
Based on the colour, texture and relic structures, the weathered profiles above banded gneiss and granite have three distinct horizons: the top soil, laterite layer which is underlain by clayey zone that graded into the parent rock. In the profile, kaolinite and sepiolite are the major clay minerals whereas hematite, quartz, microcline, plagioclase and goethite constitute the non-clay minerals. The CIA values indicate advanced weathering stage in both banded gneiss and granite. The relative enhancement of iron coupled with the absence of gibbsite and other alumina minerals suggests that the weathering trend is towards lateritization and not baixitization. The soil formed in the profile is classified lateritic soil. The profile above granite show possible iron ore mineralization whereas no evidence of mineralization in banded gneiss profile.
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